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Abstract  
In this study, the effect of traumatic brain injury to the emotional intelligence was examined. It was identified by testing the 
difference of emotional intelligence among (1) types of injury (traumatic brain injury-non traumatic brain injury), (2) injured area 
of brain, (3) level of traumatic brain injury, and (4) injured area and level of brain injury. The participants in this study were 
twenty. They were asked to fill the emotional intelligence scale designed by the researcher. The data obtained was analyzed using 
non-parametric approach. The results showed there was significant effect of traumatic brain injury to the emotional intelligence 
(Z=-2.546; p<0.05). Meanwhile, there was no significant effect found to the emotional intelligence among the injured area of 
brain (chi-square=1.107; p>0.05), level of brain injury (Z=-1.226; p>0.05), and both; the injured area and the level of brain 
injury (F=0.302; p>0.05). 
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1. Introduction 
 Brain is the most vital part in human body system. It functions as the regulator of all metabolism activities. 
Head injury or so called traumatic brain injury is termed as a dangerous condition. The neurologists consider that it 
may cause certain disorders to the sufferers, both in short-term and long-term (Hartlage & D'Amato, 2008). 
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 Most people who suffered from brain injury would experience degeneration in the ability of emotional 
recognition (Callahan, Ueda, Sakata, Plamondon, & Murai, 2011). Medium brain injury becomes serious problem 
for years later and will disrupt daily life (Kan, Ling, & Lu, 2012). 
 The injured area of the brain is assumed to evoke certain effects to the person himself. Injury to the 
temporal lobe or the removal of the right amygdale will cause difficulties in emotional regulation as it is a 
component of the neural circuits which regulate emotional intelligence (Gawryluk & McGlone, 2007). Injury to the 
frontal lobe is associated to the decrease ability in recognizing negative emotions such as; sadness, disgust, surprise, 
and anger. Patients injured to the frontal lobe were reported to have exaggerated perceptions toward negative 
emotional expressions, yet in a study conducted by Callahan; et al. (2011) it is found that anger is not included to 
excessive negative emotions. Lateralization in the right part of the brain was found out to have an emotional 
intelligence decrease as the effect, especially related to the perception of facial emotions (Castro-Schilo & Kee, 
2010). 
 The above conditions indicate that brain injury has affected the emergence of emotional disorders. Hartlage 
& D'Amato (2008) classifies emotional disorders into agitation, anger, anxiety, depression, behavioral control, 
delusions, emotional instability, rigid, sensitive, immature behavior, impulsion, improper social response, low 
tolerance to frustration, paranoia, social isolation, and mania. These matters can cause problems in the future. 
However, well-controlled emotions are significant in one's life. 
 The ability in monitoring self emotions, distinguish them and use the information to direct mind and acts is 
called emotional intelligence (McShane & Glinow, 2000). Since the appearance of a book written by Daniel 
Goleman, emotional intelligence becomes a magnificent topic to be studied for numerous people (Prawitasari, 
1998). However, it is surprising that the researcher cannot find any research which explicitly examines the effects of 
brain injury to the emotional intelligence throughout “science direct” portal as well as in Indonesia, the similar 
research in neuropsychology field cannot be found.  
 Based on the above facts, the researcher were interested to examine the effect of brain injury to the 
emotional intelligence. To obtain the objectives of the research, the researcher went through several tests on the 
difference effect of (1) injury category (traumatic brain injury-non brain injury), (2) injured area, (3) injury level, 
and (4) both injured area and the level of injury to the emotional intelligence. This study particularly expected to 
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enlighten research development in Indonesia, and practically be a reference in generating rehabilitation programs in 
order to aware of the necessity to rebuild the emotional aspect of patients with traumatic brain injury. 
 
2. Methodology 
2.1 Procedure 
 This study was conducted by involving two groups of participants. The first group was subject group which 
consisting of brain injury patients and the second group was control group which consisting of non-brain injury 
patients. This was inspired by a study conducted by Ietswaart, Milders, Crawford, Currie, & Scott (2008) to verify 
that there are direct effects of brain injury toward emotional aspect.  Patients of traumatic brain injury and 
orthopedic were involved in this longitudinal study. The measurement had been conducted twice, the first was 
conducted shortly after the patient had an accident, and the second was conducted one year after. This method then 
minimized doubts whether brain injury has direct effects to the emotional aspect of a person or not. 
 The inclusion criteria for subject group are: (1) having ability in reading and writing (at least in order to 
make written approval of the willingness to participate), (2)having low or medium brain injury, (3) the injured must 
be less than 3 months, (4) undergoing hospital treatment, (5) recommended by  doctor, (6) having  approval to 
participate from family, and (7) willing to participate. The process of data collection was conducted by adjusting the 
subject’s inclination and convenience. Recommendation from doctor and agreement from family had become 
considerable aspects in conducting the research. . Therefore, it is expected this study would not cause any risk to the 
subject. 
 The subject group then classified based on the level of injury and the injured area. The classification was 
based on patient’s medical records and discussions with the doctor. Further, the participants were asked to fill out 
demographic data and emotional intelligence measurement scale. 
 The results of the measurements were analyzed within three stages in accordance to the research objectives. 
The first stage was to examine whether there was any differences due to emotional intelligence between the subject 
and control group. The existence of differences between the two groups showed that the injury suffered had 
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caused particular effects to the emotional intelligence. Thus, the assumption of injured brain  affect the emotional 
intelligence was revealed, as it is stated in the previous studies conducted (Ietswaart, et al, 2008; conducted by 
Callahan, et al., 2011; Kan, et al., 2012; Gawryluk & McGlone, 2007). 
 The second stage was to conduct a test in order to get information whether there was any difference of 
emotional intelligence in subject group based on the injured area. The discrepancies indicate that there have been 
particular effects to the emotional intelligence of a person. 
 The third stage was conducting a test to find out whether there was any difference of emotional intelligence 
in subject group based on brain injury level (low or medium). The discrepancies showed that brain injury level have 
particular effects to the emotional intelligence of a person. 
 The fourth stage was to test the emotional intelligence of a participant in subject group based on injury 
level (low and medium) and injured area. The discrepancies indicated that emotional intelligence can be affected by 
the injured area and the level of injury. 
 
2.2 Participants  
 There were 20 participants in this research. They were divided into subject group and control group. The 
subject group consisted of 10 traumatic brain injury patients with low and medium injury level. The classification of 
participants was based on doctor’s recommendation and patient’s medical records.   
 The participants in control group were patients of the hospital who have never suffered head injuries. The 
criteria selected were equal to the subject group. They were classified based on age, sex, and education level. Total 
participants in this group were also 10.   
2.3 Instruments 
 The instruments used were the emotional intelligence scale organized by the researcher and the medical 
records of the participants. The scale consisted of 43 items representing 5 emotional intelligence aspects; emotion 
164   M. Noor Rochman Hadjam and Lu’luatul Chizanah /  Procedia - Social and Behavioral Sciences  165 ( 2015 )  160 – 169 
recognition, emotion exertion, emotions understanding, emotion controlling, and social skills.   
2.4 Data analysis 
 The study was aimed to determine the effects of brain injury to the emotional intelligence. It was conducted 
by examined (1) the difference of emotional intelligence of subject and control  groups, (2) the difference effects of 
injured area to the emotional intelligence level (3) the difference effects of injury level (low and medium) to the 
emotional intelligence level, and (4) the difference effects between injured area and injury level. Non-parametric 
approach was used in analyzing the data.  Further, in processing the data the researcher used SPSS 13.  
 
3. Results 
This study was involving 2 groups of participants. A group consisting of injured patients which was treated 
as the main subject and a group with non-injured patients as the control group.  Each participant was asked to fill the 
emotional intelligence scale. The data collected is called emotional intelligence score. Afterwards, the data was 
processed statistically using SPSS 13. Non-parametric analysis was applied to hypothesis testing 1, 2, and 3. 
Meanwhile, multivariate analysis was applied to hypothesis testing 4.  
3.1. Hypothesis testing 1 
The first hypothesis says there were differences in mean level of emotional intelligence scores between the 
two groups. Meanwhile the null hypothesis says there were no differences in the mean level of emotional 
intelligence scores between the two groups. Afterwards these hypotheses were then tested using Mann-Whitney non-
parametric analysis. 
 
Table 1 shows general description of the data between groups. It shows that the level of emotional 
intelligence mean score of non-injured group is higher than is injured group. The significance of differences in the 
mean level were tested by Mann-Whitney approach where the Z score is -2.546 with significance 0.011 (p <0.05). 
These indicate that the null hypothesis was rejected and working hypothesis was accepted. 
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Table 1. Data Description of Injured and Non-Injured Group 
 
Group Number Mean Mean 
Level 
Total of Mean 
Level 
Standard 
Deviation 
Non-Injured Brain 10 55.40 13.85 138.5 3.627 
Injured Brain  10 47.80 7.15 71.5 7.955 
Total 20 51.60   7.170 
 
Table 2. Mann-Whitney Test Result of Hypothesis 1 
 
 Emotional Intelligence Score 
Mann-Whitney U 16.500 
Wilcoxon W 71.500 
Z Score -2.546 
Significance 0.110 
 
3.2. Hypothesis Testing 2 
The second hypothesis says that there were differences in the mean level of emotional intelligence scores 
between the two groups based on injured area. Meanwhile, the null hypothesis says that there were no differences in 
the mean level of emotional intelligence scores. There were four groups in this hypothesis testing. They were 
grouped by the injured area of the brain: occipital lesion, parietal lesion temporal and non-specific. The non-specific 
which was based on CT scan refers to the invisibility of hiperdens or soft tissue, however in some cases constriction 
or dilation of insular and verticil systems were found. 
 The hypothesis was tested by the Kruskal-Wallis non-parametric analysis. The result shows that mean 
level of differences among the four groups was not significant with the chi-square = 1,107 and p = 0.775 (p> 0.05). 
Thus the null hypothesis was accepted and the working hypothesis was rejected. 
Table 3. Mean Score Level of Emotional Intelligence based on Injured Area 
 
Injured Area Mean Level Total 
Occipitals 5.67 3 
Parietals 4.00 1 
Temporal 7.25 2 
Non-Specific 4.88 4 
Total  10 
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3.3. Hypothesis Testing 3 
The third hypothesis says that there were differences in mean level of emotional intelligence scores in 
subject group based on injury level. Meanwhile, the null hypothesis says that there were no differences in the mean 
level of emotional intelligence scores of each participant in subject group. There were two groups in second testing 
hypothesis; low-injured and medium-injured patients.  
The hypothesis was tested by Mann-Whitney non-parametric analysis. The result shows that the mean level 
difference among the four groups was not significant with Z= -1.226 and p = 0.220 (p > 0.05). Thus the null 
hypothesis was accepted and working hypothesis was rejected. 
Table 4. Mean Score of Emotional Intelligence based on Injury Level 
 
Group Mean Total 
Low-Injured 5.11 9 
Medium-Injured 9.00 1 
Total  10 
 
Table 5. Mann-Whitney Statistic Test Result 
 
 Emotional Intelligence Score  
Mann-Whitney U 1.000 
Wilcoxon W 46.000 
Z Score -1.226 
Significance 0.220 
 
3.4. Hypothesis Testing 4 
The fourth hypothesis testing says that there were differences in the mean level of emotional intelligence 
scores in subject group based on injury level and injured area. Meanwhile, the null hypothesis that there were no 
differences in the mean level of emotional intelligence scores of each participant in subject group. The number of 
independent variable in this testing was two variables; injury level and injured area. Table 6 shows that the mean 
score of emotional intelligence were classified by the injury level and injured area. 
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Table 6. Matrix of Emotional Intelligence Score based on the Level and Injured Area  
 
 Injured area 
Occipital Parietal Temporal Non-Specific  
 SD N  SD N  SD N  SD N 
Level Low 50.33 13.3
2 
3 45.0
0 
- 1 47.00 - 1 45.00 5.89 4 47.00 
Medium - - 0 - - 0 55.00 - 1 - - 0 55.00 
 Total 50.33 13.3
2 
3 45.0
0 
- 1 51.00 5.66 2 45.00 5.89 4 47.80 
 
The hypothesis was tested using multivariate analysis. The result shows that the differences in the mean 
score level among the four groups was not significant with F=0.302 (p>0.05). Therefore, the null hypothesis was 
accepted and working hypothesis was rejected.  
 
4. Discussion 
 The result of statistical analysis showed that (1) there was a significant effect of brain injury (Z = -2546, p 
<0.05) to the emotional intelligence, (2) the injured area of the brain did not have a significant effect (chi-square = 
1,107, p> 0.05) to the emotional intelligence, (3) the level of injury did not have a significant effect (Z = -1226, p> 
0.05) to the emotional intelligence, and (4) there was no significant effect (F = 0.302, p> 0.05), between the injured 
area and level of injury to the emotional intelligence. 
 As reported in previous studies, brain injury were reported to have influence over emotional recognition 
ability (e.g. Callahan, et al., 2011; Castro-Schilo & Kee, 2010; Henry, et al., 2006; Schmidt, Hanten, Li, Orsten, 
Levin , 2010; Ietswaart, et al., 2008), the ability of emotion regulation (e.g. Gawryluk & McGlone, 2007), and the 
emergence of emotional disorders (Hartlage & D'Amato, 2008). Those are parts of the emotional intelligence. The 
findings of this study explicitly showed the effects of brain injury to the emotional intelligence. Another finding was  
the injured area and injury level had no significant effect to the emotional intelligence possessed. Therefore, it can 
be said that apart from which part of the brain injured and the severity of the injuries suffered, brain injury generally 
resulting a decrease in emotional intelligence of a person.  
 The invisibility effect of injured area and injury level to the emotional intelligence in this study has raised 
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two assumptions. First, there was no difference in low and medium injury level as it was in low and heavy injury 
level. Commonly, injury level tends to be low and it is not exceedingly prominent. Therefore, it does not bring 
certain disorder in relation to the injured area. 
 Second assumption was related to the limited number of sample cases taken in this research. There was 
only 1 case of medium brain injury, yet the 9 other cases were low brain injury. This showed an inequality among 
groups compared as well as in each injured area. There were only 2 cases on temporal, 3 on occipital, 1 on parietal 
and 4 on non-specific cases. It may result to insignificant statistically analysis. The next study is expected to raise 
the number of samples in order to make cartography of emotional intelligence more accurately based on the injured 
area and injury level.   
 The research findings explicitly state that there is no effect of traumatic brain injury to the emotional 
intelligence. These findings are expected to be the basis for generating treatment or therapy related to the aspects of 
emotional for people with traumatic brain injury. Unawareness to emotional aspect is concerned to be one of many 
that can cause long-term problems for those who suffered traumatic brain injury, as it is stated in the previous 
studies (see Kan, et al, 2012; Ietswaart, et al, 2008). These issues require serious attention in handling traumatic 
brain injury patients either coherently and comprehensively. 
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